Znanje dodiplomskih studenata iz Hrvatske o temporomandibularnim poremećajima by Tomislav Badel et al.
Acta Clin Croat 2017; 56:460-468 Original Scientifi c Paper
10.20471/acc.2017.56.03.13
Acta Clin Croat, Vol. 56, No. 3, 2017460
UNDERGRADUATE STUDENTS’ KNOWLEDGE 
ON TEMPOROMANDIBULAR DISORDERS IN CROATIA
Tomislav Badel1, Ivona Bago Jurič2, Vesna Fugošić3, Ivan Zajc4, 
Andreja Carek5 and Dijana Zadravec6
1Department of Removable Prosthodontics, 2Department of Endodontics and Restorative Dentistry, 
School of Dental Medicine, University of Zagreb, Zagreb; 3Department of Prosthodontics, 
Department of Dental Medicine at School of Medicine, University of Rijeka, Rijeka; 
4Department of Oral and Maxillofacial Surgery, 5Department of Fixed Prosthodontics, 
School of Dental Medicine, University of Zagreb; 6Department of Diagnostic and Interventional Radiology, 
Sestre milosrdnice University Hospital Centre, University of Zagreb, Zagreb, Croatia
SUMMARY – Th e aim of this study was to evaluate Croatian undergraduate students‘ knowledge 
based on what they learned in the recent course, as well as the students‘ own judgment and opinions 
about geriatric dentistry education concerning temporomandibular disorders (TMDs) of the elderly. 
Th e study was carried out by means of a questionnaire administered in the last study year to students 
of the School of Dental Medicine, University of Zagreb and students of the Department of Dental 
Medicine at the School of Medicine, University of Rijeka. Th e questionnaire included questions about 
relevant specifi c knowledge on TMD, and statements related to their own opinion about geriatric 
dentistry education received during the study. Regarding students‘ knowledge related to TMDs, 
 students from Rijeka gave more positive answers (p=0.012). Students from Rijeka gave more positive 
answers regarding physical therapy for treatment of TMD (p=0.004) and disc displacement and 
 osteoarthritis as the most common disorders of the temporomandibular joint (p=0.031). Students 
from Zagreb were more unsatisfi ed with the skills in the fi eld of geriatric dentistry (disagreed 57.45%) 
than students from Rijeka (45.83% had neutral standpoint and 37.50% agreed) (p=0.005). Th e level of 
the participants‘ knowledge pointed to the need of improving undergraduate dental teaching about 
the specifi c geriatric education, including knowledge about TMD.
Key words: Students; Croatia; Geriatric dentistry; Osteoarthritis; Temporomandibular joint disorders; 
Education, dental
Correspondence to: Andreja Carek, DDM, PhD, School of Den-
tal Medicine, University of Zagreb, Gundulićeva 5, HR-10000 
 Zagreb, Croatia
E-mail: acarek@sfzg.hr
Received December 28, 2016, accepted July 12, 2017
Introduction
Geriatric dental education was defi ned as the por-
tion of the predoctoral dental curriculum that deals 
with special knowledge, attitudes, and technical skills 
required in the provision of oral health care to older 
adults, according to Mohammad et al.1. Besides gen-
eral medicine, this includes additional specialized 
knowledge such as temporomandibular disorders 
(TMDs), an umbrella term for certain myogenic and 
arthrogenic diagnoses2,3.
Musculoskeletal disorders are typical of old age, 
and there is no doubt that aging aff ects the structure 
and function of temporomandibular joints (TMJs)4. 
TMDs as the orofacial form of these musculoskeletal 
disorders are not the most common group of diseases 
in geriatric dentistry practice, unlike problems related 
to restorative dentistry, especially prosthodontics5,6. 
Th e clinical picture of TMJ functional disturbances 
may range from physiological variability of joint struc-
ture functioning (sometimes painless joint sound) to 
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painful condition with pronounced clinical signs of 
TMJ disorder7-10. Th e psychological factor in musculo-
skeletal diseases, diff erential diagnosis of orofacial 
pain, and chronic systemic diseases and medications 
used in the treatment should be taken into account11,12.
Th e aim of this study was to identify the status of 
geriatric dentistry education at two Croatian schools. 
For this purpose, the undergraduate students’ knowl-
edge based on what they learned in the recent course, 
as well as the students’ own judgment and opinions 
about geriatric dentistry education concerning oral 
care and TMDs of the elderly was evaluated.
Materials and Methods
Th e study was carried out in 71 undergraduate stu-
dents (mean age 23.8 years; 29 male and 42 female), of 
which 47 students (18 male and 29 female) were from 
the School of Dental Medicine, University of Zagreb, 
and 24 students (11 male and 13 female) from Den-
tal Department, School of Medicine, University of 
 Rijeka, attending the last year of their dental edu-
cation. Not including the complete number of stu-
dents having participated in this study can be seen 
as a relative limitation of the results obtained because 
the total sample taken from both institutions amount-
ed to approximately 40% of the overall number of 
 students. Th e sample was collected at a practical course 
when all the students attending the course were inter-
viewed.
Participants were personally informed about the 
purpose of the study and contents of the questionnaire, 
and they gave their written consent for participation. 
However, the questionnaires did not include collecting 
personal data that could subsequently be used to iden-
tify individual study participants. Student participa-
tion was completely voluntary and the total number of 
participants was collected in the interviewed groups 
according to their schedule and without leaving any-
one out, if they may have not wished to participate in 
the study. Gender disproportion in the study sample 
was the consequence of a smaller quota of dental stu-
dents in Rijeka, with a disproportionally greater num-
ber of females compared to the larger student quota in 
Zagreb. Due to the greater absolute number of stu-
dents in Zagreb, there was a relatively larger share of 
male students across all study years. Th e study was ap-
proved by the Ethics Committee of the School of 
Dental Medicine, University of Zagreb.
Th e self-administered questionnaire used in the 
study consisted of four general questions: university 
attended, student’s gender, and age and duration/years 
of studying. Th e main part of the questionnaire were 6 
questions about oral health and oral care in the elderly, 
and the next 20 questions were about the level of rel-
evant specifi c knowledge on TMD, that is, desirable 
knowledge according to the currently generally ac-
cepted guidelines on the management of TMD pa-
tients. Students’ knowledge was based on what they 
had learned in the recent course attended in their 
study. Th e off ered answers to these questions were: 
‘yes’, ‘no’, and ‘do not know’.
Th e last eight statements were related to their own 
opinion about geriatric dentistry education received 
during the study. Students were asked to indicate their 
agreement with each statement on an 11-point scale, 
where 0-3 means ‘disagree’, 7-10 means ‘agree’, and 
4-6 means ‘neutral standpoint’13.
Various types of the answers off ered (straight an-
swers, i.e. using the 11-point scale) were chosen to re-
veal the nuances of knowledge levels that were not 
completely limited to geriatric dentistry. Teachers and 
associates from the course of Prosthodontics, particu-
larly those sub-specialized in TMD management, 
helped in pre-testing of certain questions and their de-
fi nitive wording in the fi nal version of the question-
naire. For each question, an expert consensus was 
reached by their fi lling out the questionnaire and 
working on certain questions until they were clear and 
unambiguous. Since the questions were clearly de-
fi ned, the consensus was reached after revision of three 
questions and agreeing on their fi nal version that was 
included in the questionnaire.
Th e validity of the test was evaluated in two diff er-
ent periods (2-3 days after the fi rst answering the 
questions) in 6 students from Rijeka and 12 students 
from Zagreb, and each student was allocated a double-
digit identifi cation number to remember. Th e intra-
examiner reliability was the mean value of Cohen’s 
kappa index 0.93 for all questions in the questionnaire.
Statistical analysis was performed by using the Sta-
tistica software (StatSoft Inc., Tulsa, USA). Diff erent 
non-parametric analytical procedures were used, as 
well as t-test, and χ2-test or Fisher exact test14.
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Results
A high percentage of students (students in total/
subgroup of students from Rijeka/subgroup of stu-
dents from Zagreb) gave positive answers (80.56%/
77.08%/84.04%, respectively) to the questions about 
oral health and oral care of the elderly (Table 1); there 
was no statistically signifi cant diff erence (χ2-test: 
df69=0.4807; p=0.3161). Th ere was no statistical sig-
nifi cance (χ2-test: df69=0.0894; p=0.4645) concerning 
the answer ‘I do not know’ when comparing the per-
centages of answers (15.03%/19.45%/12.77%, respec-
tively). Negative answers represented the lowest share 
(2.5%/2.13%/3.48%, respectively), which was not sta-
tistically signifi cant (χ2-test: df69=0.0894; p=0.4645).
Regarding the main group of statements (Table 2) 
related to TMDs, there was diff erence in answers to 
particular questions between students from the two 
universities (Table 2, marked with *). Students in total/
students from Rijeka/students from Zagreb provided 
the answer ‘yes/I do not know/no’ at the mean rate of 
64.72%/22.89%/11.55%, respectively. Students from 
Rijeka and those from Zagreb gave the following per-
centage of answers: 71.67%/18.54%/9.79%, and 
61.17%/25.12%/12.44%, respectively. Comparison of 
the share of positive answers to the questions between 
the students in total and the two Croatian Schools of 
Dental Medicine showed that the students from Ri-
jeka provided more positive answers, which was statis-
tically signifi cant (χ2-test: df69=2.3231; p=0.0116). 
More students from Zagreb answered ‘I do not know’ 
but it was at the border of statistical signifi cance (χ2-
test: df69=1.6235; p=0.0545). Th ere was no statisti-
cally signifi cant diff erence concerning negative an-
swers (χ2-test: df69=0.7360; p=0.2321).
Students from both subgroups had the lowest mean 
value in answers to the questions related to gerodontol-
ogy as a specialized fi eld and the level of their own edu-
cation, i.e. score 5.54 on the 11-point scale (Table 3). 
Th ere were some statistically signifi cant diff erences be-
tween the subgroups of students (χ2-test: df2=7.4990; 
p=0.024) regarding the opinion on the need for subspe-
cialization or postgraduate education in the fi eld of ger-




Yes, n (%) No, n (%)
Do not know, 
n (%)
1.  Does the share of older people within the general 
population continue to increase?*
Zagreb 43 (91.49%) 1 (2.13%) 3 (6.38%)
Rijeka 17 (70.83%) 7 (29.17%)
Fisher exact test: p=0.0252*
2.  Is the need for health care of the elderly becoming 
a major public health issue?
Zagreb 43 (91.49%) 1 (2.13%) 3 (6.38%)
Rijeka 19 (79.17%) 1 (4.17%) 4 (16.67%)
Fisher exact test: p=0.2447
3.  Is geriatric dentistry a multidisciplinary dental branch 
closely related to public health?
Zagreb 35 (74.47%) 3 (6.38%) 9 (19.15%)
Rijeka 19 (79.17) 2 (8.33%) 3 (12.50%)
Fisher exact test: p=0.8237
4.  Are prosthodontics and implant prosthodontics 
the bases of geriatric dentistry due to the high share 
of prosthodontic patients in this age group?
Zagreb 38 (80.85%) 1 (2.13%) 8 (17.02%)
Rijeka 20 (83.33%) 4 (16.67%)
Fisher exact test: p=1.000
5.  Do health problems, social isolation, economic 
and other individual factors increase the risk of 
hindering geriatric population in receiving health care?
Zagreb 38 (80.85%) 9 (19.15%)
Rijeka 16 (66.67%) 2 (8.33%) 6 (25.00%)
Fisher exact test: p=0.1009
6.  Does the prevalence of rheumatologic diseases increase 
in elderly population?
Zagreb 40 (85.11%) 7 (14.89%)
Rijeka 20 (83.33%) 4 (16.67%)
Fisher exact test: p=1.000
*with signifi cance between students of dental medicine from Zagreb and Rijeka
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Yes, n (%) No, n (%)
Do not know, 
n (%)
 1.  Do functional disorders of the stomatognathic 
system include pain in TMJ and/or masticatory 
muscles?
Zagreb 42 (89.36%) 1 (2.13%) 4 (8.51%)
Rijeka 21 (87.50%) 3 (12.50%)
Fisher exact test: p=0.7911
 2.  Is pain in functional disorders classifi ed 
as musculoskeletal pain?
Zagreb 38 (80.85%) 9 (19.15%)
Rijeka 20 (83.33) 4 (16.67%)
Fisher exact test: p=1.000
 3.  Do patients seek help and treatment mostly due to 
TMJ pain?
Zagreb 40 (85.11%) 2 (4.26%) 5 (10.64%)
Rijeka 19 (79.17%) 5 (20.83%)
Fisher exact test: p=0.3703
 4.  Is prevalence of neuralgic pain in the orofacial 
region greater in older people?
Zagreb 21 (44.68%) 9 (19.15%) 17 (36.17%)
Rijeka 11 (45.83%) 2 (8.33%) 11 (45.83%)
Fisher exact test: p=0.4960
 5.  Is depressive mood frequent in patients 
with chronic pain?
Zagreb 42 (89.36%) 1 (2.13%) 4 (8.51%)
Rijeka 22 (91.67%) 2 (8.33%)
Fisher exact test: p=1.000
 6.  Is development mechanism of acute and chronic 
musculoskeletal pain identical?
Zagreb 7 (14.89%) 14 (29.79%) 26 (55.32%)
Rijeka 5 (20.83%) 11 (45.83%) 8 (33.33%)
Fisher exact test: p=0.7077
 7.  Can keeping the mouth open for too long during 
dental treatment cause symptoms in TMJs?
Zagreb 29 (61.70%) 7 (14.89%) 11 (23.40%)
Rijeka 20 (83.33%) 4 (16.67%)
Fisher exact test: p=0.0759
 8.  Are anterior disc displacement and osteoarthritis 
the most common TMDs?*
Zagreb 25 (53.19%) 3 (6.38%) 19 (40.43%)
Rijeka 20 (83.33%) 1 (4.17%) 3 (12.50%)
Fisher exact test: p=0.0313*
 9.  Is osteoarthritis of the TMJ a pathological process 
identical to any other pathological process of joints 
in the body?
Zagreb 31 (65.96%) 4 (8.51%) 12 (25.53%)
Rijeka 19 (79.17%) 1 (4.17%) 4 (16.67%)
Fisher exact test: p=0.5085
10.  Can the displacement/position of the articular disc 
be depicted realistically by radiologic techniques?
Zagreb 36 (76.60%) 4 (8.51%) 7 (14.89%)
Rijeka 19 (79.17%) 1 (4.17%) 4 (16.67%)
Fisher exact test: p=0.9103
11.  Can muscular and articular disorders be 
distinguished by clinical diagnosis?
Zagreb 32 (68.00%) 2 (4.26%) 13 (27.66%)
Rijeka 18 (75.00%) 1 (4.17%) 5 (20.83%)
Fisher exact test: p=0.8078
12.  Can osteoarthritic changes of articular surfaces 
be shown by MRI?
Zagreb 30 (63.83%) 7 (14.89%) 10 (21.28%)
Rijeka 17 (70.83%) 2 (8.33%) 5 (20.83%)
Fisher exact test: p=0.8095
13.  Is chronic pain in the TMJ easily explained by MRI 
fi nding?
Zagreb 8 (17.02%) 16 (34.04%) 23 (48.94%)
Rijeka 4 (16.67%) 6 (25.00%) 14 (58.33%)
χ2-test: df2=4.4483; p=0.1132
14.  Is CT the best diagnostic method for osteoarthritis 
of the TMJ? 
Zagreb 32 (68.09%) 1 (2.13%) 14 (29.79%)
Rijeka 16 (66.67%) 4 (16.67%) 4 (16.67%)
Fisher exact test: p=0.0660
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Yes, n (%) No, n (%)
Do not know, 
n (%)
15.  Do symptoms of clicking and/or crepitations in the 
TMJ require immediate medical treatment?*
Zagreb 17 (36.17%) 19 (40.43%) 11 (23.40%)
Rijeka 17 (70.83%) 2 (8.33%) 5 (20.83%)
χ2-test: df2=9.5649; p=0.0084*
16.  Do nonsteroidal antirheumatics used in the 
treatment of temporomandibular pain increase 
the risk of adverse eff ects in elderly population?
Zagreb 18 (38.30%) 10 (21.28%) 19 (40.43%)
Rijeka 12 (50.00%) 4 (16.67%) 8 (53.33%)
χ2-test: df2=0.8963; p=0.6388
17.  Are some forms of physical therapy of the 
stomatognathic system the method of choice?*
Zagreb 25 (53.19%) 4 (8.51%) 18 (38.30%)
Rijeka 21 (87.50%) 2 (8.33%) 1 (4.17%)
Fisher exact test: p=0.0038*
18.  Is consulting medical specialists to be recommended 
for patients with chronic pain?
Zagreb 43 (91.49%) 4 (8.51%)
Rijeka 22 (91.67%) 1 (4.17%) 1 (4.17%)
Fisher exact test: p=0.5566
19.  Are occlusal splints with noninvasive biomechanical 
eff ects on muscles and joints advantageous in TMD 
treatment?
Zagreb 40 (85.11%) 2 (4.26%) 5 (10.64%)
Rijeka 21 (87.50%) 1 (4.17%) 2 (8.33%)
Fisher exact test: p=1.0000
20.  Should patients with TMDs immediately undergo 
prosthodontic treatment?
Zagreb 28 (59.57%) 9 (19.15%) 10 (21.28%)
Rijeka 20 (83.33%) 2 (8.33%) 2 (8.33%)
Fisher exact test: p=0.1465
TMDs = temporomandibular disorders; TMJ = temporomandibular joint; CT = computed tomography; MRI = magnetic resonance imag-
ing; *with signifi cance between students of dental medicine from Zagreb and Rijeka
Table 2. Continued
Table 3. Statements concerning their own opinion about geriatric dentistry education during the study 
(on 11-point scale (0-10) for both student subgroups)
Statement Mean
1. Do you consider yourself suffi  ciently educated in the fi eld of geriatric dentistry? 3.30
2.  Is subspecialization/postgraduate education in the fi eld of oral health care for elderly 
patients necessary? 
5.54*
3.  Should visits to geriatric centers and fi eldwork in geriatric institutions be organized 
in the course of dental studies? 
6.28
4.  Have you treated a patient with special needs with respect to older age during your 
studies?
7.70
5.  Are you satisfi ed with the dental skills acquired during your studies related to the care 
for elderly patients?
4.14*
6.  Is there any danger of stigmatizing elderly patients if they are viewed exclusively 
from the geriatric dentistry standpoint?
6.11
7. Does the prevalence of TMDs increase with age? 6.31
8.  Does the psychological condition of the patient with functional disorders have 
an important infl uence on the course of TMD treatment? 
8.03*
TMDs = temporomandibular disorders;*with signifi cance between students of dental medicine from Zagreb and Rijeka
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odontology; students from Zagreb had a more neutral 
standpoint (all answers were as follows: ‘disagree/neutral 
standpoint/agree’: 21.28%/44.68%/34.04%), whereas 
students from Rijeka had the most positive standpoint 
(29.17%/12.50%/58.33%). More than half of the stu-
dents from Zagreb were more unsatisfi ed with the skills 
in the fi eld of gerodontology (57.45%/23.40%/19.15%), 
whereas the students from Rijeka mostly provided neu-
tral and some fewer positive answers (16.67%/45.83%/
37.50%), which proved to be statistically signifi cant 
(χ2-test: df2=10.7410; p=0.0047).
Regarding their opinion on the question “Does the 
psychological condition of the patient with functional 
disorders has an important infl uence on the course of 
TMD treatment?”, the students from Zagreb gave the 
following answers: ‘disagree/neutral standpoint/agree’ 
(0.0%/19.15%/80.85%). Quite diff erent answers were 
provided by the students from Rijeka (8.33%/4.17%/
87.50%), however, with signifi cantly more positive 
statements (Fisher exact test: p=0.0394) than students 
from Zagreb (Table 3).
Discussion
Preshaw and Mohammad15 report that a clinical 
component of geriatric dentistry within the curriculum 
was reported by 61% of dental schools, and 18% re-
ported operating a specifi c geriatric dentistry clinic 
within the school. Dental and general health care for 
the elderly are gaining ever more importance as the 
share of elderly population, as well as the average age 
of the entire population increases. In Croatia, the share 
of elderly population was 15.62% in 2001, to increase 
to 16.64% in 200416.
In addition to topics from general gerodontology 
and physiology of aging, geriatric dentistry teaching 
includes traditional specialties as well, such as prosth-
odontics and implantology, which is also featured in 
geriatric dentistry courses in other countries17-19. Re-
garding the prevalence of rheumatologic diseases in 
the elderly, it was recognized by the students, as judged 
from their mostly positive answers, although it is by no 
means a simple fact. Since age is a major risk factor in 
many other chronic infl ammatory diseases, it is to be 
expected that in elderly patients, the predominant dis-
eases will be rheumatologic, either autoimmune by na-
ture or a multifactorial condition for which aging is a 
major risk factor20,21.
Th e fi eld of geriatric dentistry could be relevant to 
TMD patients; Ogura et al.22 found signifi cantly more 
disc displacements with osteoarthritis in 18.2% of 
TMD patients aged over 50 comparing with the total 
sample of TMD patients. In our previous study23, we 
recorded 22% of patients aged over 60 in the total 
sample of patients with TMJ disorders.
According to relevant scientifi c research24,25, it is 
not a general rule that neuralgic pain is predominant 
in the elderly, however, in older age, there is a signifi -
cantly increased risk of developing trigeminal neural-
gia after hypertension. Students should be able to dif-
ferentiate neurogenic and somatic orofacial pain26. 
Almost half of them, particularly students from Za-
greb, did not know the diff erence between acute and 
chronic musculoskeletal pain. Th ere is no consensus on 
when exactly pain becomes chronic but it certainly ap-
plies to pain lasting for more than 6 months, which is 
one of the factors in identifying chronic non-malig-
nant (musculoskeletal) pain as a multidimensional ex-
perience27. Students should recognize such patients 
and, if necessary, refer them to a subspecialist practice. 
Steenks28 pointed out the great diff erence between sci-
entifi c facts and general practice dentists’ knowledge of 
TMD and orofacial pain.
Magnetic resonance imaging (MRI) as the gold 
standard in the diagnostics of arthrogenic TMD dis-
orders still has limitations in explaining pain intensity 
and treatment success29,30. In our study, none of the 
students could determine whether MRI could explain 
chronic pain in TMJ.
Nonsteroidal antirheumatic drugs (NSARs) are 
the most commonly used medications in general, and 
therefore it is necessary to supervise their usage with 
respect to the analgesic eff ect achieved and their po-
tential serious adverse drug reactions (gastrointestinal, 
cardiovascular, renal and hypersensitivity reactions)31,32. 
In our study, students from both groups did not con-
sider that NASRs increased the risk of adverse eff ects 
in elderly population.
On the other hand, there was a statistically signifi -
cant diff erence (p=0.0313) in particular questions; stu-
dents from Rijeka gave more positive answers than 
students from Zagreb on disc displacement and osteo-
arthritis as the most common TMJ disorders33. Th ese 
are generally accepted diagnoses that can be clinically 
determined. Defi nitive diagnosis is obtained by addi-
tional MRI diagnostics, which can reduce the share of 
myogenic and clinically obtained wrong diagnoses34.
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Clinical signifi cance of noise in TMJ is closely re-
lated to TMJ diagnostics35-40. TMD symptoms can be 
part of generalized illnesses such as secondary Sjögren’s 
syndrome and rheumatoid polyarthritis35. In our study, 
students from Zagreb considered that clicking or crep-
itations in TMJ alone were not an obligatory indica-
tion for treatment (p=0.0084). Students from Zagreb 
had a more neutral standpoint regarding physical ther-
apy in TMD treatment, whereas students from Rijeka 
gave more positive answers to this question (p=0.0038). 
Th e usefulness and clinical value of physical therapy 
was demonstrated in a recent review of literature, al-
though there is no universal gold standard in the treat-
ment of TMDs36,37,40.
Both groups of students were uncertain about the 
fact that the prevalence of TMD decreased with age; 
they answered neutrally. Cooper and Kleinberg7 noted 
that TMDs decreased with age if the patient popula-
tion was observed without diff erentiating particular 
diagnoses. Namely, the general term TMD is used very 
often, which leads to obscuring the suppositions of the 
Research Diagnostic Criteria for TMD (Axis I) usage, 
which enables classifi cation of individual myogenic 
and/or arthrogenic diagnoses41-44. Th erefore, when ob-
serving particular diagnoses, there is diff erentiation 
between disc displacement diagnosis where the mean 
age is closer to 30, whereas the age peak for patients 
with osteoarthritis of TMJ moves to the mean age be-
tween 50 and 605. Nevertheless, even in this subgroup 
of osteoarthritis diagnosis, the share of patients de-
creases over the age of 806,9. Th ere is no general atti-
tude about the prognosis of TMD diagnoses concern-
ing their occurrence in younger or older age. From the 
point of view of osteoarthritis management, it is obvi-
ous that degenerative diseases occur more often in 
middle and older age5.
Osteoporosis and tooth loss are health problems 
that aff ect older population, especially women. Rou-
tine x-ray imaging is the simplest method of bone 
density determination. However, in some cases, even 
60% of bone mass loss is needed for the naked eye to 
see these bone changes on a standard radiograph45,46. 
Th e risk of developing bisphosphonate-related osteo-
necrosis of the jaw in osteoporosis (BRONJ) patients 
treated with bisphosphonates (BPs) is estimated as 
one event per 20,000 to 100,000 patient-years. Tooth 
extraction, which can be an osteonecrosis trigger, is the 
main dental procedure associated with BRONJ. Th e 
most common amino-BPs associated with BRONJ are 
pamidronate and zoledronate, followed by ibandronate 
or alendronate47.
Students from Rijeka showed better knowledge of 
the current diagnostic procedures, wherein psycholog-
ical condition could have an important infl uence on 
the treatment of TMD (p=0.0394). Th e psychological 
factor has a constant impact on chronic pain, which 
should be taken into account when planning multidis-
ciplinary medical collaboration. Since more than 90% 
of students from both groups considered that for 
chronic pain it is recommended to consult medical 
specialists, it is obvious that the students did not fully 
grasp the study topics6.
In order to upgrade the quality of courses at the 
Schools of Dental Medicine in Zagreb and Rijeka, 
there should be more practical teaching. However, 
since it is an obligatory course at the School of Dental 
Medicine in Rijeka, the students there showed better 
knowledge than the students from Zagreb. Th e confi -
dence that dental students in Croatia showed through 
their knowledge about the diagnosis and treatment of 
elderly patients and their orofacial pain problems 
should be strengthened by a clinical component of ge-
riatric dentistry.
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Sažetak
ZNANJE DODIPLOMSKIH STUDENATA IZ HRVATSKE 
O TEMPOROMANDIBULARNIM POREMEĆAJIMA
T. Badel, I. Bago Jurič, V. Fugošić, I. Zajc, A. Carek i D. Zadravec
Svrha istraživanja bila je procijeniti znanje hrvatskih dodiplomskih studenata o temporomandibularnim poremećajima 
(TMP) u starijih osoba, kao i njihova vlastita prosudba i mišljenje o izobrazbi iz gerontostomatologije koju uče u sadašnjim 
kolegijima. Istraživanje je provedeno pomoću upitnika kod studenata posljednje godine studiranja na Stomatološkom fakul-
tetu Sveučilišta u Zagrebu i na Studiju stomatologije Medicinskog fakulteta Sveučilišta u Rijeci. Upitnik je sadržavao pitanja 
o važnom specifi čnom znanju o TMP, kao i stajališta vezana za vlastito mišljenje o izobrazbi iz gerontostomatologije tijekom 
studiranja. Vezano za znanje studenata o TMP, studenti iz Rijeke dali su više pozitivnih odgovora (p=0,012). Studenti iz 
Rijeke dali su više pozitivnih odgovora vezanih za fi zikalnu terapiju u liječenju TMP (p=0,004) te za pomak diska i osteoar-
tritis kao najčešćih poremećaja čeljusnog zgloba (p=0,031). Studenti iz Zagreba bili su nezadovoljniji (nezadovoljnih 57,45%) 
nego studenti iz Rijeke (45,83% ih je imalo neutralno stajalište i 37,50% ih je bilo zadovoljno) vještinama iz područja geron-
tostomatologije (p=0,005). Razina znanja sudionika istraživanja pokazala je da je važno unaprijediti dodiplomsku nastavu 
stomatologije sa specifi čnom gerijatrijskom izobrazbom koja uključuje znanje o TMP.
Ključne riječi: Studenti; Hrvatska; Gerontostomatologija; Osteoartritis; Temporomandibularni zglob, poremećaji; Edukacija, 
stomatološka
